Gas-solid two-phase flow widely exists in industrial production. A simulation model is made by the finite element software, and is used to study the ultrasonic signals from multiple measurement points in the radial pipe. Through the research we found different voltage signals from the receiving end are obtained, when the measurement point is in different locations. The research provides some recommendations and technical proposals for the design of the ultrasonic sensor.
Introduction
The gas-solid two phase flow application is very popular with industrial production in the fields of medicine, chemistry, electricity, metallurgy, food, and so on. So it is studied by many experts and scholars.
Ultrasonic is a mechanical wave and its spread velocity is determined by medium largely. On account of the fact that ultrasonic is non-contacted measurement, it has become a research focus in fluid and some achievements have been made in recent years. Some ultrasonic measurement devices are mature in the United States, Germany, the Netherlands and so on. At home, some universities and research institutions have done some study in ultrasonic measuring instruments [4, 5] , and achieved a lot, such as in the measurement for velocity and attenuation of ultrasound in ultrafine particle suspensions [6, 7] . As well, it is used in the measurement of the concentration of gas-solid two phase flow in recent years [8] [9] .
In this paper, a simulation model with finite element software COMSOL, is built to measure the signals from multiple measurement points in pipe. With building the simulation, the characteristics of signals from the different ultrasonic receiver are studied as to provide the reference for the placement of ultrasonic receiving devices. As a result, some advice and theory are suggested for designing the sensor to measure the gas-solid two phase flow.
2.The simulation model of ultrasonic propagation in pipe
Ultrasonic signals are spread in the actual fluid measurement.
Simulation model is built with ultrasonic receiver distributing in a certain rule, in order to obtain the strength of the ultrasonic signals of different position in pipe. The results of the research will provide references for the installation site of the receiver.
Introduction of the simulation model
The simulation model of receivers in different locations is shown in Figure 1 . In sub Figure ( 
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.The coupling equation of electricity -structureacoustic system
In this paper, finite element calculation mainly involve the electricity -structure -acoustic three physical field coupling, and the acoustic wave equation can be represented as:
where  represents the density of material, c stands for the speed of sound, and ∇ is Laplace operator, p is the sound pressure. Structural mechanics equation can be expressed as:
where  is the density of piezoelectric material, t is the time, 
